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Abstract 
The paper is dealing with the analysis of the enterprise risk and growth of a selected number of anonymous small and medium 
size enterprises. The investigation is based on the enterprises’ simplified annual financial reports. In the economic 
environment of our days, the principle of “no risk means no profit” is widely accepted and supported. It can also be added, if 
there is no profit, there is no successful growth. By using leverage ratios, below we intend to analyze two basic types of 
enterprise risk: financial risk and operational risk. Several publications dealing with enterprise growth are available, yet none 
have yet been able to offer a common approach to this problem. In our publication enterprise growth is considered as the 
effective growth of certain economic indicators. We investigate internal and sustainable growth rates in the period of 2010-
2013 in a sample of enterprises registered in County Bihor and operating in different sectors of economy. In the second part 
of the study, the investigated firms are grouped by calculated indicators based on their 2012 year’s results by the method of 
cluster analysis. The calculations were carried out by the R statistics program which is used in a variety of research fields and 
has the advantage of being an open source software system. The program can offer the modules that are required for our 
analysis. For our cluster analysis we applied module ‘hclust’.  The results of the analysis show that there are no significant 
changes in the internal and sustainable growth rates of the companies over the investigated period. The minor difference 
identified between the internal (IGR) and sustainable growth (SGR) rates can be considered as normal, since the investigated 
firms were using foreign sources as well in order to finance their activities. In terms of risk indicators, it was found that of 
the degree of operating leverage (DOL) and the degree of financial leverage (DFL) it is the degree of operating leverage that 
appears to be the major source of problems for the investigated firms. Thus, risk managers should be giving priority attention 
to minimizing it. Our analyses show that the majority (64%) of the enterprises have an acceptable level of risk. 
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1. Introduction 
Risk is one of the most important and most decisive factors of economy. The actors of the economy are well 
aware of the relevance of the statement: “no risk means no profit”. This urged us to investigate enterprise risk, 
for which end we selected a sample of small and medium size enterprises. We also considered it important to 
investigate enterprise growth irrespective of size, since enterprise growth is one of the most important drivers and 
is considered to be the condition of enterprise sustainability and vitality. Given their essential role in the Romanian 
and other Central-European economies, we assume that the analysis of small and medium size enterprises has a 
specific significance.  
2. Review of literature 
To date, risk is one of the most highly debated issues of economics. For this reason, we think it important to 
consider the different concepts of general risk and enterprise risk, and the differences between the notions of risk 
and uncertainty. Several publications dealing with the definitions of risk have been produced, yet, there has no 
one common approach been set out yet. General risk can be defined as the potential occurrence of an unfavorable 
event. Knight (1921) assumes that the major difference between risk and uncertainty is in measurability, i.e. risk 
can be measured, whereas uncertainty is not measurable. Some authors identify two components of risk: 
uncertainty and variability (Molak, 1997; Cullen–Frey, 1999). According to Wilson and Shlyakhter (Molak, 
1997), variability means the temporal, spatial heterogeneity of values.  
Since uncertainty can be attributed to the deficiencies of relevant information and knowledge, the acquisition 
of such information and knowledge can reduce uncertainty.  Variability, on the other hand, cannot be reduced by 
the acquisition of additional information and knowledge.  Vose (2008) also agrees that risk has two component 
parts, but he regards variability as a special case of uncertainty. He defines this type of uncertainty and variability 
as total uncertainty. The components of risk are not randomly determined; enterprise risk is determined by 
enterprise operation and cost policies on the one hand, and by the type and conditions of the sources of external 
financing, on the other. 
Enterprise growth has been dealt with by many national and international authors, but they offer different 
definition thereof. It is difficult to give a precise definition of actual enterprise growth; some authors only mean 
by it the increase of the size of the company, the increase of the number of employees and the increase of the 
factor endowment.  
Others argue that enterprise growth means the growth of profit and sales, and the growth of all assets or of 
other financial data. A frequently quoted issue in the literature is the issue of the relationship between, the 
sameness of growth and expansion. Katits, Etelka (2002) holds the view that enterprise growth covers more than 
expansion (Katits, 2002). In this paper by enterprise growth we only mean the growth of the economic indicators.  
Frequently raised is, though, the issue of the quantification of enterprise growth. Given the high level of 
measurability of the financial indicators and the ease of their comparability, we think that they provide a highly 
suitable means of the definition of enterprise growth. In fact, by growth we mean the growth of current capacities, 
profit and sales of the enterprise as compared to those of the previous financial period. 
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3. Research methodology 
Enterprise growth and risk play very important roles in the economy; therefore we selected a sample of 100 
small and medium size companies in County Bihor and carried out their growth and risk analyses based on their 
simplified financial reports. The selected enterprises are operating in different sectors of the economy. Financial 
reports of 4 years (2009-2012) were collected. The analysis of these enterprises is of special importance, because 
small and medium size companies of different profiles provide jobs for nearly 90% of the total of employees, 
and provide a substantial contribution to the GDP too. They are special for being highly sensitive and vulnerable, 
and largely exposed to risks caused by the changes of the economic environment. Because of being less diverse, 
they are complicated to restructure, and their production profile is not easy to streamline either. For this reason, 
the understanding of the risk characteristics of small and medium size companies requires a special risk 
management approach.  
In enterprise finance it is the profit where the effect of leverage is expressed. This is why the degree of 
operating leverage and the degree of financial leverage are frequently used when there is a need to numerically 
quantify enterprise risk. Both the degree of operating leverage and the degree of financial leverage are important 
in determining the relationship between enterprise growth and risk, since both of these elasticity indicators 
express the measure of the impact on profit.  The degree of operating leverage (DOL) is an elasticity indicator 
that expresses the impact of the changes of sales on enterprises’ operating profit. Actually, the degree of operating 
leverage serves to quantify the impact of 1% change of the sales on the on enterprises’ operating profit. Thus, the 
sensitivity of sales to the economic cycles and to the macro-economic changes has a significant impact on 
enterprise profit. The rate of variable and fixed costs in total costs is also decisive on the profit. This means that 
the change of the rates between the costs will induce a corresponding change in the degree of operational leverage. 
We can say that the degree of operational leverage is the function of company fixed costs (Tarnóczi – Fenyves, 
2010). The degree of financial leverage (DFL) shows the percentage of the change of after-tax profit caused by 
the change of the on enterprises’ operating profit. The degree of financial leverage becomes actually important 
when the company uses sources with fixed liabilities, such as loans (Illés, 2007). The degree of financial leverage, 
therefore, is largely determined by interest costs. There is a direct linear relationship between the costs of external 
capital and the financial coefficient, thus, a higher level of interest costs means a higher degree of financial 
leverage.  
Katits, Etelka differentiates three types of growth: internal, sustainable and financeable. In this paper we are 
dealing with the first two types of growth. Internal growth rate (IGR) is characteristic of enterprises that do not 
tend to have external capital. In the financing of their activities, these companies exclusively rely on reinvesting 
their profit. The method of calculating internal growth rate is based on the return of assets (ROA) indicator and 
on the rate of reinvested profit. In the case of the second type growth model the question is “what rate of sales 
growth is possible to achieve if alongside with own capital external capital is also a component part of the capital 
structure” (Katits, 2002). One condition of sustainable growth is fixed capital structure, which means that no 
increase of capital is allowed to be made. The method of calculating sustainable growth rate (SGR) is based on 
the return of equity (ROE) and on the rate of reinvested profit, and it shows the corresponding change of sales. 
Both internal and sustainable growth rates are important tools of financial analyses for the reason that they 
comprise those factors affecting enterprise growth that help the analyzer to set up recommendations on 
prospective enterprise development and growth improvement.  
The second part of the analysis is a cluster analysis of the enterprises examined. Cluster analysis is used to 
JURXSRUFODVVLI\VHOHFWHGREMHFWVDFFRUGLQJWRFHUWDLQDVSHFWV6]ĦFV,QRXUH[DPLQDWLRQVZHDSSOied the 
hierarchical method of cluster analysis, by which the two groups closest to each other are merged together and, 
thus, the number of groups is reduced. The analyses were carried out by the R statistics program which has the 
advantage of being an open source software system, and can offer the modules that are required for our purposes. 
Another advantage is that it can be linked with the Excel spreadsheet application. 
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4. Interpretation of the results 
Fig. 1.,  and 2. show the indicator values of the three examined years and the changes of the values year by 
year. For the calculation of the degree of operating leverage and of the degree of financial leverage, data of year 
2009 were also used as these indicators comprise the rate of year by year changes. 
Fig. 1. Internal Growth Rate (IGR) and Sustainable Growth Rate (SGR) between 2010 and 2012 
Source: own calculus  
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We drew up a compound diagram to demonstrate the changes of the internal growth rates and of the sustainable 
growth rates. The diagrams show the data distribution by histograms, scatterplot clouds and boxplots. The 
analysis was made substantially easier by the use of the edaplot application of the R statistics system. Fig. 1. 
shows the internal growth rates (IGR) and the sustainable growth rates (SGR) of years 2010-2012. Internal 
growth rate (IGR) median in year 2012 shows a slightly descending tendency as compared to year 2010. The 
lower quartile in the first two years can be considered as stable, while there is a slight decrease seen in year 2012. 
The upper quartile is characterized by a rising tendency in the second year which was followed by a slight fall-
back in the last analyzed year. The boxplot diagrams and the histograms produced similar results for the examined 
period. Sustainable growth rate (SGR) medians, like both the lower and the upper quartiles, on the other hand, 
show descending tendencies, except that the values of the upper quartiles are higher than those of the internal 
growth rates. Thus, we can conclude that the inter-quartile range has higher values, which can be attributed to 
sustainable growth rate comprising growth based on external sources as well. We can say that external sources 
fulfill very important functions in the operations of the enterprises examined. This can be an indication that 
borrowing and other forms of financing were not typically applied operations in year 2011. In the first and last 
year’s considered, however, these forms may have been more frequently used. The inter-quartile range in the 
examined period can be considered as stable. 
Figure 2. Degree of Operating Leverage (DOL) and Degree of Financial Leverage (DFL) between 2010 and 2012 
Source: own calculus  
 
Fig. 2. shows risk measurement indicators, the degree of operating leverage (DOL) and the degree of financial 
leverage (DFL). The median analysis shows the degree of operating leverage to be stable over the period of 
examination, which means that the measure of operational risk of the enterprises remained unchanged. 
Obviously, the range of the operational risk indicator increased in year 2011, whereas it decreased in year 2012. 
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This is an indication that some of the considered enterprises produced increases in their level of operational risk. 
This is also apparent from the scatterplot cloud diagrams and from the boxplot diagrams.  
The analysis shows no major deviations of the median of the degree of financial leverage (DFL) over the three 
years period of the examination, except for the second year when there was a slight increase of the median 
observed as compared to the year before. It is also shown in the figure, though, that there were recorded increases 
of the inter-quartile range both in the positive and in the negative direction, which is an indication that some of 
the considered enterprises produced increased levels of financial risk.  
This trend of the financial risk can be associated with the sustainable growth rate (SGR) that considers external 
sources as well. The analysis of the two indicator groups suggests that an increase of external sources of the 
enterprises took place in 2011, and this influenced the measure of sustainable growth rate. In the second part of 
the analysis, a cluster analysis of the selected 100 enterprises was carried out using the indicators of the last year 
considered, 2012. The clustering of the enterprises was done under the two investigated indicator-groups. Table 
1. below shows the first and the second clusters. 
Table 1. The selected two indicator groups for cluster analysis 
 
Indicator-group 1. Indicator-group 2. 
Internal growth rate (IGR) Degree of operational leverage (DOL) 
Sustainable growth rate (SGR) Degree of financial leverage (DFL) 
Debt/equity ratio (D/E)  
 
The enterprises were ranked into 10 groups according to enterprise growth indicators and to debt / equity 
indebtedness indicators: 
 
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
57 12 19 4 1 2 2 1 1 1 
It is clearly seen that the largest portion (88%) of the enterprises are crowded in the first three groups. The 
characteristics of the enterprises in the first five clusters are demonstrated in Table 2. below. 
Table 2: The results of first clustering 
     
Indicator  Statistical 
indicator  
Group 1.  
 
Group 3.  
 
Group 2.  
 
Group 4.  
 
Group 7.  
 
Internal growth 
rate (IGR) 
average  5,02% 21,45% 1,05% 8,44% 0,84% 
coefficient of 
variance  
2137,45 % 182,71% 5263,58% 261,73% 28290,36% 
Sustainable 
growth rate (SGR)  
average  10,5 % 51,34% 8,64% 65,63% 15,54% 
coefficient of 
variance 
1017,18 % 92,33% 1008,23% 71,65% 275,47% 
Debt / Equity ratio 
(D/E) 
average  120,26 % 102,60% 664,57% 397,27% 1372,52% 
coefficient of 
variance  
69 % 72,90% 3,90% 5,77% 2,96% 
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Source: own calculus  
 
As seen above, the average growth rates – both internal and sustainable – of the enterprises in group 1. (57%) 
are medium size as compared to the total of the considered enterprises; their average growth rates are acceptable 
size. The averages of debt / equity ratio are high in this group, yet, more favourable then in groups 2., 4. and 7. 
We can conclude that enterprise growth in enterprises of group 1 is based partly on own resources and partly on 
external sources, nevertheless, they are less indebted than enterprises in groups 2., 4. and 7. As regards the relative 
standard deviation of growth rates, it is fairly high, which means that these values are positioned within quite a 
wide range from the average. The highest average internal and sustainable growth rates are produced by 
enterprises in group 3 (19%), and as seen from their relatively low level of external sources, they are the least 
indebted. The intra-group standard deviation of growth rates of enterprises in group 3 is lower than it was seen 
in the previous group. This is an indication that some of the enterprises did not succeed in achieving this measure 
of growth rate, while others produced higher than average growths. Enterprises in this group were able to produce 
higher growth rates with less reliance on external sources. Enterprises in group 2. (12%) produced rather low 
internal growth rates and average rates of sustainable growth; the latter is, probably, due to the high levels of 
enterprise indebtedness. The deviation of their growth rates from the average is rather high, which is not true of 
the debt / equity ratios; the rather low level of debt / equity ratio suggests that the indebtedness of the majority 
of the enterprises in this group is similarly high. Enterprises in group 4. (4%) have medium levels of growth rate 
and the highest rates of sustainable growth accompanied by a relatively high level of indebtedness. A higher level 
of variability can be seen with internal growth rates, though. The coefficient of variance of indebtedness is rather 
low, which indicates that the 4. enterprises of the group all have similarly high average levels of indebtedness. 
Enterprises in group 7. (2%) are characterized by the lowest of all efficiency regarding growth and indebtedness: 
they have the lowest of all growth rates and the highest of all rates of indebtedness, and average rates of 
sustainable growth, though.  The lowest rates of internal growth are accompanied by the highest levels of 
deviation. The enterprises were ranked into 10 groups according to the degree of operating leverage and degree 
of financial leverage: 
 
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
64 3 10 5 4 7 4 1 1 1 
It is clearly seen that the largest portion (86%) of the enterprises are crowded in four groups. The 
characteristics of the enterprises in the first five clusters are demonstrated in Table 3. below.  
Table 3. The results of second clustering 
 
Indicator 
Statistical 
indicator 
Group 1.  Group 3.  Group 6.  Group 4.  Group 5.  
Degree of 
operational 
leverage (DOL) 
average  1,53 31,02 13,35 0,26 -19,05 
coefficient of 
variance 
154,90% 0,72% 1,46% 4803,01% 4,72% 
Degree of 
financial leverage 
(DFL) 
average  0,76 0,79 0,34 -0,90 0,62 
coefficient of 
variance 
90,68% 63,07% 388,88% 185,37% 378,81% 
Source: own calculus 
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As seen above, enterprises in group 1. (64%) have the lowest levels of operational and financial risks, which 
is true of most of the investigated enterprises. In spite of the acceptable levels of risk, the coefficient of variance 
for both risk types is fairly substantial, which indicates that most of the enterprises produce values different from 
the average. To enterprises in group 3. (10%) and group 6. (7%) it is operational i.e. assets type risk that causes 
problems rather than financial i.e. source type risk. This is a warning sign that these enterprises should be more 
concerned about avoiding operational risk. The two enterprise groups show rather a low variability of the degree 
of operational leverage, which means that most of them have this high level of risk. With group 6., though, the 
case is the opposite of this as regards the degree of financial leverage, which indicates that although these 
enterprises have low levels of financial risk, yet, each of the 7. of them produces highly deviating risk levels. 
Group 4. and group 5. are taken by enterprises with extreme risk indicators. In conclusion we can say that it is 
operational risk rather than financial risk (i.e. risk from external sources) that causes the bigger problem to the 
investigated enterprises. Assets type i.e. operational risk requires careful attention because it is responsible for 
most of the enterprise problem situations or crises. If this type of problem is diagnosed and tackled in due time, 
there is a good chance for financial risk or insolvency to be avoided. 
 
5. Conclusions 
There was a decrease of the growth indicators observed over the period of the investigations; the average rate 
of sustainable growth, though, was slightly higher and the range slightly larger, the reason for this being that this 
growth indicator considers external sources as well. There were no significant deviations of the operational risk 
and financial risk identified in the period, except in 2011, when the range of financial leverage was somewhat 
larger. This was caused by the increased involvement of external sources by some of the enterprises to spur their 
growths.  
The cluster analysis of growth and indebtedness indicators shows that majority (over 90%) of the examined 
enterprises produced only modest levels of internal growth. On the other hand, though, they achieved 
considerably higher sustainable growth rates. It has been proven by the examinations of the 100 Bihor county 
enterprises that external sources play significant roles in enterprise growth, which is reflected by the higher than 
100% debt /equity ratios of each of the considered enterprises. It is a positive sign, that most of the enterprises 
(64%) produced acceptable levels of operational and financial risks in 2012. An important common feature of 
the enterprises is that they tend to have high levels of operational (assets type) risk and lower levels of financial 
risk. The enterprises should be more concerned about avoiding operational risk in order to prevent financial risks 
to happen. 
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